Objective: Ankle fractures are one of the most common operatively treated lower extremity fractures. Several studies indicate that patients often have residual effects after this injury. The purpose of this study is to use the SF-36 questionnaire at two times to assess patients' functional recovery and residual effects after operative stabilization of an unstable ankle fracture. Design: Twenty adult patients with an isolated unstable ankle fracture (OTA 44B/C) who had operative stabilization completed an SF-36 questionnaire when they were released from orthopaedic follow-up at approximately four months from injury. These same patients again completed the SF-36 at a longer follow-up, twenty months on average. Both SF-36 scores were compared with U.S. population norms. Setting: Level II Community Hospital. Intervention: Internal fixation of unstable ankle fractures. Main Outcome Measures: SF-36 questionnaire. Results: Patients had significant improvement (p < 0.5) in all domains of the SF-36 questionnaire at the later follow-up, except for general health, which was unchanged. Patients still had significant differences in SF-36 scores compared with the U.S. population at the time of release from routine follow-up. The scores of all the domains of the SF-36 at the later follow-up were not significantly different from U.S. population norms except for the domain of physical functioning. Conclusions: This study indicates that patients have significant improvement in functional outcome after release from orthopaedic follow-up but have a residual physical effect at twenty months after injury. These data are important to guide a patient's expectations after this injury and are also important in considering medicolegal and workers' compensation issues. Patients continue to have improvement in function after we have routinely released them from orthopaedic follow-up.
Ankle fractures are one of the most common operatively treated lower extremity fractures (3, 4) . Although patients are routinely released from formal orthopaedic follow-up four to six months after operative stabilization, some studies have indicated that patients who have had operatively treated ankle fractures have some residual disability up to two years after injury (2, 7) . Little is known about the rate or time to maximal functional recovery of patients after operatively treated ankle fractures or about at what time patients achieve maximal functional recovery. The purpose of this study is to use a patient-based functional outcome instrument, the SF-36 (8, 9) , to examine the change of functional recovery over time after an operatively treated ankle fracture. Our hypothesis was that patients continue to make significant improvements in function after the time at which they are normally released from formal orthopaedic follow-up. We also compared patients' SF-36 scores with the U.S. population norms at two different periods.
MATERIALS AND METHODS
Twenty skeletally mature patients, competent in English, with isolated unstable ankle fractures (OTA 44B/C) that had undergone operative stabilization were asked to complete a general health questionnaire, the SF-36, when they were released from formal orthopaedic follow-up. All patients who had completed that SF-36 were again contacted for longer-term follow-up. Charts were abstracted to obtain demographic and injury data. Follow-up SF-36 data on all patients was obtained by a telephone questionnaire.
Twenty patients (mean age, 52.7 years ± SD 5 years; range, 17-85 years) with an isolated, surgically stabilized ankle fracture completed an SF-36 questionnaire when released from routine orthopaedic follow-up at an average of 4.4 months (SD ± 0.28; range, 2.5-8 months after injury). All twenty patients were contacted again and completed a second SF-36 questionnaire by a telephone interview at an average of 19.7 months (SD ± 1.4 months; range, 9-30 months).
Fifteen patients (75 percent) had OTA 44B (Weber B) fractures. Five patients (25 percent) had OTA 44C (Weber C) fractures. All C-type fractures had one-third tubular plate fixation of the fibula and 4.5-millimeter syndesmosis screw stabilization of the distal syndesmosis or a distal syndesmosis screw if only a proximal fibular fracture was present. Screw fixation of the medial malleolus fracture was done if present. All B-type fractures had lateral plate stabilization with a one-third tubular plate with lag screw fixation in the medial malleolus fracture if present.
A one-tailed paired Student t test was done on the scores of each patient's SF-36 questionnaires in each of the eight domains of the SF-36 (Table 1) . A one-tailed Student t test was done because we did not expect scores to decrease. A p-value of <0.05 was considered significant. Patients' SF-36 domain scores at both periods were also compared with U.S. population norms with a twotailed Student's t test, and p < 0.05 was considered significant.
RESULTS
The mean time from injury to completion of the first SF-36 questionnaire was 4.4 months (±SD 0.27; range, 2.5-8.0 months). The mean time from the first SF-36 at the time of release from normal orthopaedic follow-up to the most recent SF-36 questionnaire was 15.4 months (±SD 6.2; range, 9-36 months).
The domains of physical function, role of emotional function, social function, body pain, mental health, and energy all had significantly lower scores on the first SF-36 compared with the second SF-36 (see Figs. 1 and 2, Table 2 ). The only domain that was not significantly different at these two periods was general health. The first and follow-up SF-36 scores were also compared with U.S. population norms with a two-tailed Student's t test. At the time of release from routine orthopaedic follow-up (4.4 months), patients still had significant differences in scores in physical function, role limits-physical function, bodily pain, energy/fatigue, and social function. At the later follow-up (twenty months), the only significant difference in the domain scores from the different periods was seen in physical function scores (p < 0.01).
DISCUSSION
Ankle fractures are a common musculoskeletal injury that often require operative stabilization (1, 3, 4, 5) . Clinical results of operative and nonoperative treatment of ankle fractures have generally been good. A few studies have addressed functional outcomes of patients with ankle fractures (2,6,7). In our review of the published literature, only one study used the SF-36 as a functional outcome measurement after operative fixation of ankle fractures (6) . In this study, Ponzer et al. examined the SF-36 in comparison with the Olerud Molander ankle score and found a high correlation of these different scores for patient function. The SF-36 is a well-validated and accepted functional outcome instrument that allows comparison of patient function with a population norm and with a variety of musculoskeletal injuries or diseases (8, 9) . However, in our literature search, we did not find any studies that have looked at the change over time in patient functional recovery. In clinical practice, patients with surgically treated ankle fractures are routinely 
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released from orthopaedic follow-up at three to six months after injury. Our data indicate that patients continue to have significant improvement in function long after release from orthopaedic follow-up. Patients in Ponzer's study also had significantly decreased SF-36 domain scores from Swedish population norms two years after injury in physical role function, emotional role function, energy/fatigue, and mental health. His patients had similar physical problems but significantly decreased quality of life measures than our patients as compared with their respective population norms (6) . The patients in these two studies were of similar ages and similar injury patterns. The patients in our study did not have a significant difference in SF-36 scores compared with U.S. norms except in physical function at final follow-up. The physical function domain of the SF-36 is scored based on patient responses to degree of limitations in specific activities such as climbing stairs, walking, bathing, and recreation. We do not have an explanation of the differences between these two studies.
Belcher et al. (2) evaluated a group of patients with similar injuries and obtained an Olerud Molander ankle score, UCLA activity score, and pedometer measurement of the number of steps taken per day by the patient (2,4). Patients in their study had significantly lower mean ankle scores and UCLA activity score, as compared with a control group without injury eight to twenty-four months after injury. Patients with ankle fractures also took significantly fewer steps per day, as compared with controls. There were no differences in the outcome scores of patients who were eight to ten months status post injury compared with the patients who were eleven to twentyfour months after surgery.
Patients with 44C fractures, medial malleolus fractures, and posterior malleolus fractures have been shown to have poorer long-term outcomes in previous studies (1, 3, 5) . We did not assess these different groups because of our limited number of patients.
The time course of the patient's return to maximal improvement is important for patient expectations, medicolegal issues, and workers' compensation cases. Our data indicate that, by twenty months after surgery, no significant differences were present between our patients and the U.S. population as measured by the SF-36 questionnaire except in the domain of physical function. Ponzer et al.'s (6) data also showed a significantly lower score in physical function of the SF-36 at two years after an operatively stabilized ankle fracture, and Belcher et al.'s (5) study found patients to have residual effects up to two years after an ankle fracture.
The timing of patients' maximum functional improvement after an unstable fracture is not known. Our data indicate that patients obtain significant functional improvement between four and twenty months after surgery. Belcher et al.'s patients did not show significant improvement in patients eight to ten months after surgery compared with those eleven to twenty-four months after surgery (4) . Maximal improvement may occur somewhere between four and ten months after surgery. We are attempting to quantify this in a prospective ongoing study.
The results of this study, as well as others, all indicate that patients improve function beyond four to six months after an unstable ankle fracture but may have residual physical and functional effects. These data are important 
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to guide a patient's expectations after this injury. These data are also important in considering medicolegal and workers' compensation issues. Time course and end point of a patient's maximum functional recovery requires further investigation.
